Optimum conditions for production and purification of human papillomavirus type 16 L1 protein from Saccharomyces cerevisiae.
Several prophylactic human papillomavirus (HPV) vaccines have been developed based on virus-like particles (VLPs) made from viral L1 proteins. A substantial number of VLPs is necessary for biochemical characterization and diagnostic test development. To establish the optimum conditions for production and purification of HPV L1 in the yeast expression system we varied the amount and nature of the carbon source and evaluated HPV 16 L1 recovery by three purification methods. Maximally threefold more HPV 16 L1 was produced with a 4% carbon source than with a 2% carbon source. In addition, the productivity of HPV 16 L1 varied by 25% depending on the combination of glucose and galactose in the 4% carbon source. We introduced an ammonium sulfate precipitation step in place of the ultracentrifugation using a sucrose cushion routinely used for HPV L1 purification, and optimized the purification by cation-exchange chromatography. Overall L1 protein recovery using the ammonium sulfate precipitation method was 30%, the highest recovery achieved so far. The purified HPV 16 L1 protein successfully self-assembled into VLPs. Purification by ammonium sulfate precipitation was maximally 15 times greater than ultracentrifugation on a sucrose cushion. We anticipate that our procedures for production and purification will reduce the cost, time and labor involved in obtaining sufficient yields of VLPs.